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Livestock and Soil
Balancing soil conservation with livestock needs in West Africa
Background
The natural resource base is coming under 
stress in many parts of West Africa due to 
expanding populations and intensification 
of land use. Many farmers in the savannas 
are adopting mixed crop–livestock systems 
in place of the more traditional shifting 
cultivation and pastoralism. In these mixed 
systems, crop residues are commonly used 
to feed livestock during the dry season, 
with little vegetation remaining in the fields 
to replenish soil organic matter. Penning 
the livestock during the dry season and 
returning their manure to the fields could 
help improve soil fertility, while such inten-
sification provides the research community 
with an opportunity to offer farmers tech-
nological innovations and to explore related 
institutional mechanisms. 
The project was implemented in the Northern Guinea savanna of Ghana, Sudan savanna of Nigeria, and Sahel 
savanna of Niger. These areas are representative of the mixed farming systems in West Africa, with maize/sor-
ghum–cattle being the most common system used in Ghana and Nigeria, and pearl millet–cowpea–cattle the 
most common in Niger.
Goals and objectives
The project’s goal was to identify key areas where research can make a difference in balancing trade-offs among 
livestock, soils and crops, while taking advantage of synergies in evolving crop–livestock systems.
Specific objectives were:
To quantify trade-off effects between the use of biomass as a livestock feed and its use in improving soil  •	
fertility
To identify the key driving forces and areas of intervention and entry points through which research can  •	
facilitate synergies during the intensification of crop–livestock systems
To create better institutional linkages between the different actors involved in research, extension and policy •	
issues related to mixed farming systems. 
Main outputs and impacts
A comprehensive analysis of the factors affecting farmers’ decisions on land management and trade-offs in the •	
uses of crop residues
A herdsman searches for grazing for his sheep during the dry season in Niger 
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The SLP-funded project Balancing livestock needs and soil conservation: Assessment of opportunities in intensifying cereal–
legume–livestock systems in West Africa (2005–2009) was conducted by IITA, ICRISAT, ILRI, KVL (Denmark),  
INRAN (Niger), IAR (Nigeria) and ARI (Ghana).
Improved knowledge of the effect •	
of biophysical, socio-economic 
and market factors on the level of 
intensification of crop–livestock 
systems 
Identification of areas of inter-•	
vention and entry points through 
which appropriate crop–livestock 
integration technologies can stim-
ulate intensification 
Reducing the use of crop residues •	
for fuel and construction purposes 
by identifying alternative locally 
available materials 
Quantifying the short- and long-term site-specific benefits of crop residue retention and packaging the tech-•	
nology to boost its adoption
Developing low-input technology for improving the quality of manure•	
Developing cost-effective technologies to control leaching of nutrients•	
Enhancing institutional and partnership links among policy, extension, research and private-sector actors and •	
farmers.
Next steps
Future assessment of trade-offs at the village level should improve farmers’ participation by grouping farmers 
with similar resource endowment into trade-off groups and encouraging them to donate animals for the study. 
Future studies on crop residue allocation should have a long time frame in order to unravel the full effects of 
crop residue aspects of crop production.
Lessons learned
At all sites, the project demonstrated that feeding crop residues to livestock increased live weight and applying 
crop residues to the soil improved its nutrient balance. However, the data collection period was too short to  
allow the project team to develop a robust and predictive bio-economic model.
Challenges were posed by the poor workability of the soil, which meant manual incorporation of crop residues 
was not effective, and by the low intake of cereal stover by the livestock. In addition, most of the farmers only 
had a few animals, so it was difficult to quantify the trade-offs at individual farm level. 
Livestock grazing on stover at Cheyohi in Ghana
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